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Abstract of JP1 0070077 
PROBLEM TO BE SOLVED: To provide a 
method for rapidly crystallizing silicon and a 
method for rapidly transforming amorphous 
silicon to polycrystalline silicon. SOLUTION: A 
three-layered structure having an amorphous 
silicon layer sandwiched between a lowermost 
insulating layer 60 and an uppermost insulating 
layer 70' is formed on a glass layer 55. The 
amorphous silicon layer is partly exposed by 
selectively etching the uppermost insulating 
layer. A metal nucleus layer 90 is formed on the 
exposed part of the amorphous silicon layer, In 
this rapid heat annealing, continuous pulses 10 
which are isolated by queiscent periods 15 are 
used. The amorphous silicon layer can be 
transformed to a polycrystalline silicon layer by 
pulse type rapid thermal annealing (PRT A). 
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[■1**1] fi¥i»If^M1"5MT$.ciT, 
(a) #7XJf±t:i. fkT»OKft*at«±«Oi(ft» 

3iiis$Mt5^f7yt. (b) m^T^Jiy 

(c) MIST^JP^tX • ->'J ^xiojWE^tti^-a- 
fcgB#±K, 4iSi^t5XT-^t. (d) 
m^T^JVyyX • yU^^l^ily'J^^lCf 10 
If -5 ^MP^tCfcoT^Bt^tlfeMM^^ 
X*^j£&/^UXtK©^jift?&7x-U >y^fT'5Xx 

£<=>i:ii!tiE7x-u ^^t^Xt^:/;^ SOEmjt© 
^©«£igx.&*&ST7x-;i.-r6. «*JSltc|B® 
<D75?£. 

[sS*3S4] ifjE/^xtK©«'JSte!?fc7x-U >y'£*T 

[fi^JS 5 ] mJEiitflft fc x v x > i^-f £ X * 
— 'J ^SfT^xy^^SK^tr. «*3m »cE* 

©7J?£o 30 
6 ] ffiKSftft C X y x > f "T -5 X t- y 7"**. 

7^. 

ffiE«±»©*6»«©v;**T«fcnT^£^«fl > £x 

7f>m^77^, 

[**3S7] tfIfBjl^«)(CX-7 5 1 >^-r-2>X5 i -y/a. 
77, ■ ->Vzi>JB<DMtRnm2-&tc.Btt±\z, mmStiz 40 
fcC^tr. If #J* 1 KE*©#i*. 

lHrE/tJl'^'KO&jSft&T'X— U >^£fT 
5XT7^l:, 

MnXT7^. 
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tt*3S 1 ce«£©7jSU 
E*©*8. 

[«!#J!U 1] l»E&J»RJia<xydr;k x*>. A 7 

^C7A©v»m*^e>E6*. t#flii:E«o*tt. 

[M$912] 7tJl'7 7^--> l J3>i^il-> l J 
$t) 1 IHBOJt*l?lll** L . 5 ^P B lCDP B 1PHtC<k ta T» 

lot, 

T77"i. 

$>oT, e*<D/X;i/X#. mlE#7X;i£jfl{g-f Sdi: 
7^<tflE7 ; &;L'7TX • ->'J n>gS:i^S'fbT-5fc»(C 
+#(;i@^B#P^T&&ai^/t;UX£{£JSLT. ISte^S 
§^^^127^1/7 7 7 • ->'J3»1S:7X-U>y 

t. (a) x : ?ym±\zm&fM* 7^777 • ->u 

tf&mm&mm.LTBf&TzyT-vyt. (t>) me 
7tf777-->UD>i, mzmmmz^i&mz k- 

7*Lfc->U3>I, *«kO:i[E^II*/^->ftt5 
Xx-yX'i:. (c) lWE^^->fl:$nfc!«jRft»C^ 

XfcU 1127^7 7^ • S'U 3>JI<DgtbLfc:gB# 

i«HK>«jSiSWT57777't 1 (d) (*ib 
MIHIKIJ: o T#Si ZtUtmWVl'7 &-£tS/VU7,W<D& 

SflE7 ; E;U7rX • ->'J a >Ol£li!$-a-fcgB#±. ME 
V-7M±, *5<£tfjWE H U-f >«.^±('y- h«6iiik 

WEy- h«feitS±^y- hSMn7T77"i, <£• 
ZZlZStS. ffiTftmi 4tcE«tO*te. 

iwf e ^ 7 x m ± \z v— v £ Wf B^-r * x x •> y s $ & tc-^ 
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[ff«01¥NlttK9J] 
[0 0 0 1] 

Cil, cfcOBMBfctt, « (seed) £&ftk&JK&tt 

[0 0 0 2] 10 
[fi£*<7)&«] Slh7>yX^ (TFT) tt, i^ttffi 
OIM^^I (LCD) OlS&«?T»D, LCD 

JfcTFTIl ftfitf>2#7C (2D) HlfettB. -fe >U\ 

fecfct;i?«gi:t)^snTU5o 3s^-ce, tft 

X—>U=3>a-Si : HOiifeT^P^r^WWS 
^-XCLTl^o L^L, a-Si :H(OTFT{3 

S&Bj&i**. 00 A 14* >fc**TFTK:i)Jjrr*<0*J*tf 

£0 f^yHSOFM/tH TFTC7Httt 

[0 0 0 3] a-Si : H^^-XCbfcTFTCM 
-r*IB«*ISHW"*fc»lC, *»ft->U3>TFT*«« 
^^tl^o U 3 >T F TOi^&^O 1 ^ 

tt, *U-?t*T»6. *ttft->U3>TFT#lifiS 

-TAIslK*^ -T^Ttfi7-fe;i/TFTffi[jtyPirX(C»c'& 

1) (Sift, «*.Ji«»J*aflE/f5X±T5 5 0TCKT 

If, 

2) *ffi«(&#5**«±K:, 

3) SSX;U-^y hT, 

[0004] os^aoyaiix^, <£»**a«#5 40 
xk:w:*«t»4£^. 

[0 0 0 5] U-if*§SflS, *P(C e fc^T--U >4/, R 
[0 0 0 6] 0iJx.H U— tf • 7-- U >d^ffit?tt. 
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IEEE Trans. Electron Devic 
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m u r a , K. Hi rata, K. Yuda, and 
F. Okumura, NEC Res. & Dev. 3 
5 (3) , 254 (199 4) 

[0 0 0 7] tf^±**ttai/U3>»«ffiT»4, 
U— tf • fcf-A©1MXtt»#tt/ha<, MAtfl cm 

[0008] ^M^^My'jn/gattST 

3. K. Ono, S. Oikawa, N. Konis 
hi, and K. Miyata, Jpn. J. App 
1. Phys. 2 9, 2705 (199 0) 

[0 0 0 9] Rj6tt<b*3R»««ffl"r**ttl3«UT 
»4, fls¥*&# (CVD) :/n-fcXK:;&HT, 7*; 
PR, »-5i^4**6*tr*f^«:-> , J3>lR»^lni*.-5c: 
5 0 0t:KToaflET*tt»**^t4«JIJl 

©«t334S«ttCVD^Dlr^^«toT»JEdc*tl*Ka5 
^<te, a^*tt (topography) ?>n&^tf> 
*jfi*t>tP. COMlOEKttCVDSftfflLT, 

14, BiTft«. Lfc^T, *^E*ttOCVDyD 

[0 0 10] JElTO##XlKTI4- *HSa->U3>»j« 

4. M. Bonnel, N. Duhamel, M. G 
uendouz, L. Haj i, B. Loisel, a 
nd P.. Ruault, Jpn. J. Appl. Ph 
ys. 30 (IB) , L 1924 (1991) 

5. G. Liu and S. J. Fonash, A 
ppl. Phys. Lett. 62, 22554 (19 
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6. S. W. Lee, Y. C. Jeon, and 

S. K. Joo, ECSProceedings of 
2nd Thin Film Transistor 
Technologies, edited by 
Y. Kuo, Electrochemical Soc 
iety, Pennington, N J (1994), 
Vol. 94-35, p. 115 
[0011] mWU&&tf&J&<n7 : EJl>7 7 X ' ->u =3 
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£$SSs-e£-5. #J;U£B o n n e 1 . ^<7?##^:ttT 
(I TO) £&M?Z>t. ^S->'J3>#7 5 01:0 

(A) (DnyVOK (Pd) (DSim^rX-y 
U3>©Tkf*#S-&*t. «ia<bB6 0 0*C©SlflET? 
2PSMTfT xSCtmtt. Lee, 

5^t*^^*l:l/fc. 50 0 

°Ck.fefr^> Tz.it. I0 07-f^o^-h;^ol9^ 

[0012] nfte>«e*©yD-fe7j;t. 

(Corning) 7 0 5 9 tf> «k 5 
[0 0 13] 

±Tf?toft*. /^^««>fta[ft:»7— —ij>4f (PR 
TA) telCJc-^Tjl^^n, ^I^Oli&^TTt 
J1/77X- ->'J n>Sr#||j|->'J 
[0 0 14] #fgHJle>g«Jte, '&&<DjjmiZi$i-fZ>fflm 

fV$>2>. 

[0 0 15] *&W<Dh5 lOCIMIt 7t;l'77X 
•yij3 -> U =1 >&mmfflT'Ml&-TZ> ZLt 30 

[0 0 16] #fgBJltf>£ £>(Ct>5 10(7?@e5«, <&»i* 

aaro»«±fc#-«gft->u n >*jp)*-r-g> -it-si.. 

[0 0 17] #%BJO££te3gl$«, ^y'J3> 
Mh7>yX^ (TFT) S:f£W^aSO±ffifI^7 

[0 0 18] 

[gutl£#?&-rsfc«6ro^&] *^®M^J;^© 

^T©X-T--y ^*-^tr. (a) tf^T-Jf ±Ci, flITSB 

n >*i-tr > K -1" y ^tt tt $ * ft 3 fl#|& * 
7.^y7\ (b) «±«©lft*MO*Sa«?W»CXy 
f>yLT. 7^l-77X • ->'J n>BSrS15^W(CSffi 
$t5Xry7', (c) C®7^77X • y'J^> 
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[0 0 2 0] Z.OT— — U >y • :/Tte. #J 1 8> 

"T^. :©7r-U>y''Xf7 7'TH Xy 

[0 0 2 1 ] iy?>y • X7-y-7Wztp\z£ZT-- 
U >^*ff 5 €-5. Xy?>y* • *T-y7*tt, 

[0 0 2 2] Iyf>^'7f'y7"li, S1i0tC*p(C <fc<5> 

fl^T -5 ^ t- y 72: fT 5 £ t #T g 5 „ 
[0 0 2 3] i±iy- h ( h y 7 • y- M 
<> ST^y-h (^hA-y-h) ^^BK-T'SC^fc 

■c**. ^hA-y-h«. 3^Pit^^BK-r 

£ X t- y 7"© ml £ 13 5 X 0 ± \zMl&-? # 5 . 

[0 0 2 4] PRTASffiffln*^©^^!^©^ 
ISfltJTtt. 3 Ji«|jfi©«b 0 \Z 2 H«5i^**7XJl±II 
»J*Sft*. CCD2^tSigtCtt. 3H#?jfi<DS±SEro*e 

[0 0 2 5] 
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[0026] si i *3 e ttxia2*^-rcDtt. -eft^-'n 3 /■? 

^X(DPRTA7DtXOiagi^i©7Dy'7AS 

ftjtgSfl^. 43«k^lSWBI^0Tfe«). EllC^^ft 
^cfc-pt", 3-p^iPl^y'?;U7 1 0 SBiMftTm a x 

wifi < r-^n-^n^ 1 ro^flira ^5 ®m 

MSTma x (" 2 ■=> ^n-5<??« 1 ©>JW.TC0F B 1T$. 0 . 
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ZL<DZt\*. m 1 <D-fnt?y2±$nrz¥— P 2 0 KljetfS 
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fro 

[0 0 2 8] Ifc^oL Bf^^^iaSSrfc^^^X 
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£8tn. ^jx.«^^as^6 3 o^ccofsw^aa^ 

7. S. Jurichich, T. J. King, 
K. Saraswat, and J. Mehlhaf 
f, Jpn. J. Appl. Phys. 33 (2), 8 
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[0 0 2 9] PRTA^DtX^A^/-^^ 20 

n^cD^> jhbspjjt**. 

[0 0 3 0] SIh7>vX? (TFT) G>«k53MM* 

[0031] 03 tzTikznz&oiz, mwi 2 5 orco 

y9X-73fifbfk^^» (PECVD) ^fffllT, 31 30 

8. Y. Kuo, Appl. Phys. Lett. 6 
7, 2 1 7 3 ( 1 9 9 5) 

[0 0 3 2] ^JiL,T(6iiM^7X5 5CH 3 

-X >^ (C o r n i n g) 7 0 5 9^5X^*0, 3 

effi^soti, fs^n?n2 0oo*>^xhD- 

A (A) , 6 0 0t>^X hD-A (A) , lOOOt 
y^XbD-A (A) <DS i Ni, a-Si : H, Si 

ft6 (K 6 5, 7 0T«^)o ->'j3>»ftftS i O, $> 
*^tt^>^;i/«Mfc4fcT a, Oifc * 
J; g±S&C9 S iN,16 0, 7 0 CDftfr 0 

iinb 2^^^«S:)i6 0<h7 0tOPJJtlJ-> 
hW y^tt^tt*SnTVi*4«PJIJI6 5H tK*&«SD 
1^c7^7 7X • y'Jn>a-S i : HgT&^o 
[0 0 3 3] IU4 \Z7*-£nZ>2iO \Z, «±aRO<61*H7 

nt, m5iz5kznz>£.o\z. 7^77X"> | J3> 

§65 CO — SFIS^ 8 0 £^ttJ£i±£o g±g&CD#&**H 7 0 50 
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£X^>^ir£^ g_tgB<7^«tg|S7 0 ' fcfc*. SB 
*tC«, fiejfe^Xy^V^SJs&^flefflTS*. VX^7 

^l)o ^IWT1^^)7--U>^1 5 0 0^115 3 
[0 0 3 4] [36 \ZfR£tlZ><kv\Z, femfeiz^frnw)* 

K-^bfcS/U3>I8 5^ «±«<B»»»7 0 ' ± 
^^JWtX • y'J3>B6 5^>BtHffi»±JC^ 
ftSftS. *««TB:©i/y3>l8 5ll PECV 
DT'P-feX^ffllTWf^n, 'J>fiH-^ntn 

fXf77'T1^<> 'Tt/aAXf'y^ »*W4K 
i»iU&VWt> • yt7-aAXT7 7 P &ftt)0i: 

^ffl-r^>^<h^T#^>o z.<D&mmiz^mw* k-xl* 

(A) Tfe^o *Jw«*JlJI9 OjW, Cco^jS^tc^FM 

^ili9 0[t f$^10 0t>^XSD-A 

(A) T*0, -v>T)V (N i ) . (T i ) , & 

ZWtrtyWA (Pd) ftW<DJj&'V\t* £5 

K-y Ufci 8 5 St*, 48190^ 
7^77X • yU3>I6 5±{CiSS^)«"r 5 €^o i£ 

7>^X?i:«lST*S. »i9El:^«ftSK-^t 

K-ybfcl 8 S^tCiWtv'JW 
K (enhanced silicide) £fl2J3cT£ 

[0 0 3 5] ^©S/UlMFtt* «TH33i^^ck5tC# 
mS'>U3>t^ t4W7^77X'y'J^>l 

6 5 S^gSy'J 3 

[0 0 3 6] 07 »3*Snack3fc, 7thUyXh& 

ifo^2<^)TXi7 9 s^itsnt, &«Tg^£ii!/£t~ 

So 12 (7)7X^7 9 5 Cck^TSbnT^^i/^KI 9 
0 X7f>5 r Sft*. 48190$ 

• (R I E) {Ci;^T, WlVW,2W7s2 9 

9. Y. Kuo, J. Electrochem. So 
c. 139, 548 (1992) 

[0037] ms\z^nz>^o\z, ^2^7x^95 

**Rfc3c£n*. R I EXf'y^a^Ty'J 3] >^X»y 
7>{f£tl* 7 : E;b77X-y'j3>l6 5^^7 : E^ 

7 7X • y'j3>(^Sl 0 O^M^tl^, :olio 
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ft*MLtt> 7 Atmt 5 0 MmicOWT&O* 3^ 

[0 0 3 8] St:, n + /I8 5^ck^7^;U^yX • ~> 
'JpXD&I 0 0O**S»<t»l:, 7--U>^« 

[0 0 3 9] 7^-U>^7t^i¥i#^:^ 10 

;i44, 0 i 43£tfEi 2 icssn*. 

[0 0 4 0] 1^0*«S«"Ctt, tft^nOPRTAD- 

<D«t»Tf5 0 0TCT4 PRT 
[0 0 4 1] 01, El 2 (Z^^n^) P RTA/Wl/XCDfg 

1 ^>/t;i/X • 7— — u >^&tc, — y^r;p (n i ) g« 

fc, (B8T-0) EifcflEKI^Ftt** F — ytfei8 5 CD 

-yifcyij =3 >H 8 5 £ 3 fC, til 9 0 <h 

7^777 • y'J =3 ><DSs 1 0 0 tCOMlZ* S"U1M 
FK« 1 0 2, 1 0 3^M*n^). *6i:B9lt 7 

• X'J3>0S1 0 0 <D$>\Z%\tz\Z 2~DCD&. 30 
«1 10, 11 5^$SutS5t. 

[0 0 4 2] cn&OJSLliK«l 10, 115(1 * 
JSfiS'U=i>E«T&D, El 8 fC^tl^n* J18 5 £ 
4SI9 0t^)»^tU§. ^cDn + ch^HtCD^ 
ffiK, ftiSxyyl 1 7 £i*>»*. 

H9©*«ft->'J3>K«1 10, 115 
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[0 0 4 3] HI. @2CfoT^bCPRTA/^X 40 
*M6nst, Hi 0i:**n^«k5l:, 2o<z>*iS 

ftyU3>K*l 1 0, 115«120, 125 
(4, 7^77X /'J3/0S1 0 0<7)4»*ffitcrS]*> 

■pxsttr. 01 ofectt^Hi n:^nsi:5f:, 20 
tf>**Sllr> , J:3>Kt£l l 0, 1 1 Sttflfc&GlfcJSK* 
L, ■Ufctofctt^fM**. :nt:J:07 : &;l/77X' 
y'j3>miy'J3>ttl^ten> HI 1 

$n^>j:^jc#^^~> , j^>0a 1 3 0 ttji&o 

\i. ftW©fi$^1 2, 3 0, 5 07<^7D^-h 

;u*<5*§£\ znb2^^t^ii 20, 12514, -e 50 
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*v6ni, 3, 5/^7«l:S*t5. 
[0 0 4 4] ZtUZttL. mm<D^->Zf)U^5 0 0DO 

m^SftSif, i27^f^o^-h;i/Wt 
^fit2o^lyU3>Eill0, 115^ 
flrTSfctt. 13WTO^o Lfc*^T*58S0PR 

[0 0 4 5] 7=EJI/77X->U3><O|rl0 0t#* 

ttftffcU ^S'>U3>(Dgi3 0i:^S^^^S 
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RTA^Dtm feiWCJ;^7--'J>^N 
i »t»fi£fiE#l 10, 115 (B10) ©5"7>ffl» 
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0 / OPRTAUck^ TiSS nfc^fefiy U =1 > 
l07-?> • F;kTl4, 5 2 1. 6cm l l:»» 
fcf— !?ifi$>Z>. Z<D\Z— ^14, Ell l^lSffly'J3> 
061 3 OCD*^, IMXa*! 0 0t>^X h P — A 

(A) HTOi/h»a -> U 3 4 C i S*t. 

[0047] ^>a»<omm\t, eiTo#*xittc3s 
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$>%o ccom*. »*»WX*<15 0t>^hD 
-A (A) ±0«>**^«/Mi»>"j3>**&. PR 

[0049] ->ya> • y**;HS»t»tt, prta^ 

£*5 0 7-f 57 D^— hW->U3> • ^^^;UCDffigt^ 
te, /N°;i/X^iPA^ta, l/^(DPRTAE 3/t;i/ 

70PRTAit, j en j en4. lXlO'^-A, 

1. 8xiO"t-A, 3. 7X10"^-At*5 6 
5 0 OtT 1 3RpK^I:±S7--'J >^»h m— 

(D^^^jvmKmt, 2. oxio n t-ATw, z 

t4, fifi0>*5K:J:*7— — 'J >if • yPtX^Sy 

[0050] ^^^mwacjaKwifwtfttf*© 

te, N i 9 0 tn* 8 5 <htf>Sfcfi (0 8) , 
W:6W'>>j3>ia, &J:tfa-S i 100<!:Si 
N x 7 0 ' tOMit^ 3o^ISf:J:oTT$)^o 
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[0 0 5 1] PRTA/UXI:i^TyU^ Htf**J* 
[0 0 5 2] Ell 5^T£>te>-'JlM 0 2, 

^mxho. znwm 9 \z^znz>m&\z^z> 0 prt io 

A/x;i/^*«tt*fc, ^iOBiOi:iSn?)«l;5l:* 
jBflr>ij:3>E«l 2 0, 1 2 5a*«#lSjK:j*ftU 
JH<hLTEIl 1 l:5Sn5^*yU3>(Oai 3 0 £ 

[0 0 5 3] lAMi, #isayU3>-y->i 1 

0, 115W1 2 0, 1 2 5H a-Si com 10 

o^ffe^fcftj&^Tgfc^-Y ^d*— F;Mi*. SiN 

iSB#7 0 ' (DJ^y'iy 1 1 9C*lt5N i in 1 t<D&& 
frt>ffi?l%>* Ifc^otil^ P R TA^DtXTIl S 
PfP^igS, tftb^SOOt^ioT, •>UU'-fFS 20 

n 1 0 0rttjBKftS-a-*cli««T**. * 

3E^»»*>U 3 1 0 OrtTS^l:^ 

[0 0 5 4] 5/ U 1M Fl* 1 0 2 ttii««3!8 

->'J-tM FO«riEtt*fc, yij^^lg^t^o 
^> (T i ) *»*Ii:l/T*ffl*ft*»^ »<^*3tS 30 
SyiJ 3> • 1 2 0, 1 2 5 (010) 

[0 0 5 5] HI 1 \Z^2flZ>ffij&te, * FA • y— F 
fcSWiFyT' • N»©«aS^TFTO^ 

• y-Hg©*«»'>U3>TFT*f 2 oot^o, 
^7^15 5©±(cy-F 2 0 5**E«SnT^*. d 
Z)#FA • y-hW#iSSyU^>TFT^f2 0 0 

xi55 ±tc^«y- f z. t \z^^xmm 40 

[0 0 5 6] £f*07^ hUV^77^ Kck^T, 
fr%-7* F US** hTV7i7S«lX^f >mi 
ti:<koT, d<&fcJ«y- F»<&***B*?6$H;:x-;/5 1 > 
^$tlT, ir-h 2 0 5^M«o # F A • y — F ^ 
©**Sfi>'U 3 >TFT|f 2 0 0 ©*J5fcKli5W'**<0 

[0 0 5 7] > 'J FK« 1 0 2, 1 0 3 H -ttHp 
nv-XK, HW>E«(i:^ TFT(DftW 50 
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[0 0 5 83 H17 3S«StOH Fy^-y— FJBO^ 
jgIy'j3>TFT$f 2 50T&9, 03*^01 1 

1£ft4fe2 6 OOH^JB^Sn*. **WO|ft»*2 6 0 

-n^Msn, PR(i«^7^huy^77>{© 

y-h 2 7 0 6*Stt4. Stt^fy^l:, F^y- 

y— f 2 7 o <D/t?->i&&m£m--<n'?x2$:&mL 
t\ m&m2 6 o&UttWzjiy ttf& 

&o I»il2 6 OSffifrWKXy^y-f V— X 

TFT^3 0(?)iit^T, -r^fc^y— F, y— X, 

[0 0 5 9] Fy :7 • y— F 2 7 0fc*l^tt# FA • y 

- f 2 o 5^)Mi:fiEffl$n§^iy- FB»a, s±a$ 

016, 1 7 0#hA • y— F»*«fctf Fy y • 
y- U □ >T F T*f 2 0 0 , 2 5 0 

[0 0 6 0] *hA • y— FJg*S^»4F2/y • y-F 
WMSy'J3>TFTi : F2 0 0, 2 5 0tf>ffi2/S 

-f* £CD7X— U >^ • Xr^CJ: 

:0Xt7^1 «itfy5X7**7--U >^ • x 

[0 0 6 1] H18*^H2 1tt, PRTAOTn 

B3*^ai lfei^ai 6, mi 7 zoz^xm^tt 

ffi±:HlS6T&£. Bi8l:SSns«k5l:, 03(7)31 
«ifi 5 0^Mt5ftb0C> 2JB«iI3 5 0*i, 13 y 
Xl5 5±i:»J*Sft5. C(7)2Sfflif 3 5 0 Cite, 0 
3 CD 3 jf #Sit 5 0 T<D*±»O*60WB 7 0 

[0 0 6 2] 2fil3 5 Ote, OTAWfS i N, <Df(&& 
160, 4oJ:^7K^^^JjPUfc7^:;U7TX • y'j3> 

( a - S i : H) 165 £^tn &KS»KK5F«»S: 
F-7Ufcn*B8 5. *5«fctf&JBB9 0#* a-S 
i :Hf6 5±llM^n5. n ( l85(j:PECVD 

*> ■ y t if Oi^ Mffi^^ffl LT® 

J5fcT€r*. zn^CDTs^yZflZ&O , S i N, 1 6 0 , 
a-S i : HM6 5, n ( !85, *5«fctf&BB 9 0 

B 9 0 ±.\ZT&l&^n, &mM9 OA^n^IS 5, 43£ 
tfa-Si : H16 5*t*l«bTXyf >^tSC 

t\z^^>x, mi 9<D7km&&i]uLrz7 : Eji7-7x - is 

U =3 > (a-Si : H) OS 1 0 0 ^Hi^-f^o 



( 

13 

[0 0 6 3] mi 8&<kzsm 1 9 \z^2nz>£.?\z, & 

mm 9 0s n 4 JI8 5, &J;£/a-S i : HI6 5<£>V 

>^£*l£o :ma^I19 0, n*185, 
tfa-Si :H!6 5^/^->ft^n, &Mffl9 
0' , n 4 SB8 5' , fccfctf a-S i : H^Sl 0 0 
mf&ZftZo S'JCOVX^ 9 SUfi* BttJLfcS 1N.I6 
0*5«fctf&««9 0' <D-»±l;:»J*2ft*. 
[0 0 6 4] 02 0 tr^Sn^i-StC, &MSI$9 0 ' & 
£tfn 4 a$8 5' 9 5 tCefcoTffifcnT^fc^ 

^£^/*"f£o V-X«Wtt, 7-X^13 5 5M^ 
n 4 g&10 2' -*HH>S*li HH> 

{7 9 5 (0i9) iSisns. 

[0 0 6 5] #t:\ 020 tw^Sn^«ig^*PO*T7 
--Jl/^nt, a-Si :HOS100, n 4 SB 1 0 

2 ' , 103' , *5«t^S iNii6 0*6tK***I»* 
£n£o 02 l i:S*tiSi5l:PRTA^fy^ 
fT^n, S/'J 3 >©» 1 0 0 *»iftLT*8*'>U □ 
>(?)S1 3 0^Mt^o C(DPRTA7ry^^ 
Tte, 09^b01 1, 3oJ;tf01 5 £&oTl¥L<i£ 
^T$><5* CCDPRTAXr^/lC^O, y — X^13 
5 5, KK >£J13 6 0 <h n 4 0 2 ' , 10 3' 
t^Cv'Jit-f K3 6 5 feffi£^n§. PRTA£ 

TA^&MCfeSt^i, n'K^l 0 2 ' , 10 

3 ' <D±ffl. $^Ca-S i (Dm 10 0 CD — X. 
fc, y'J^F«gn o ^etCPRTAynizXtC 

<t o , n 4 io2', io3' ^ai^m, ^ 

f.SayU3>(Dn*E«l 0 2" , 10 3"«^?n 

[0 0 6 6] 02 2 lZ^$nZ>£vlZ, # hA • y— h 
l^S^y'J=i>TFT4 0 0H 0 1 8<£>2 
3 5 0G>tt*lii»C, S«5 5±tC# hA ■ y— h 2 0 5 

s»«t4:ii:±otaa*n4. * fa • y- h 2 

0 5(?)MrJt 0 1 6£^oTS¥L<Mi^fcX5^;/:7* 

[0 0 6 7] 02 3 ^3San*<k5fc, hy^-y-h 
^C0^SyU3>TFT4 5 0tt, 02 1l:*Sft* 
*ifi±H$«5Jwlie»Ji2 6 OSMt, *©±i:h7^ 

y- bco&JKIf avt^->fk$nT, 

•y-h 2 7 0«^Wo Fy^-y-h 2 7 0© 
*j5fifctt, 0 1 7 ^^oTI¥b<a!^fcX7 : -^7 p ch[Hl# 

(Dh^y • y- h 2 7 OOXyf^StH^JS: 
Sill, jf£»S 2 6 0 SrfiB5»a9fCXy^>y-r«)Ci: 
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BfctiU TFTCD3OC0m®T^T (T&fr^y— K 

[0068] &mm>' ] )^>mft<vy>yv • 

H (dangling bond) £r/^ ">^-f £ 

#hA • y— hJg*5^«h7^ - y— h»3> 
^Sy'J3>TFT4 0 0, 4 5 0O»a*^7t 

10 [0 0 6 9] fifcrrsi. *^Bj^^SfcJ:0^Un> 

2f (PRTA) ynirTJcS^TV^o 
[0 0 7.0] S$^5 0 7-f^D^-hJ^^I*>U 

i3>-^-v*;ute, 2, 3^;^TMtti>o ca># 

U3>»IKh5>> ? X^ (TFT) SiSx;P-^7 
20 [0 0 7 1 ] PRTAtt, m^M<Dtm^^ i^J^t^ 

tt, - y y;u (Ni) ^^i^ut^l, 5/t;u 

£Pj +^<^J^t^PRTAyPt7Cc]:oTM$n 

/to cnit mvmmffim*&m'Tz>5 0 ox:<D>fp\z£ 

U 0 PRTATtfi8*nfc*«ft>'U3>li 'hS^IB 
3^MW7--U>^l:2tira±tTLfco Pd& 

cnSO*JR*«fflbfc4:#»CeEJBt*n*PR 
40 RTA/t;i/7S«t 0 t>*H. 7W7^">U^>^ 

[0 0 7 2] PRTA/Dt^H *4It->U3>i: 
50 7/-?^llT^S. fiBIRaK^^Xtt, &WlT~M 
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m&tft<n?>-Mm.\z-££>2ft2><D-vmm2ntj.^. prt 

#rm&> *pKJ;-£>7x-U 

[0 0 7 3] i£HJffltC#£Lt,^fi&#J£&c>T#%0J£ 
<D ffi. H f Z <fc T © fM Kg $ n 5 ^ £ * m <0 M m *3 <fc If 

m®frt>mnz>z\£t£<, mm. tm, mmz&wzwi io 

is £ ^ mm itmmr z t & 5 -5 . 
[0074] ^ts6iUT, ^mmommzmLxsir 

[0075] c i ) mm^mfcmT&Bf&r ^mx-sb 
ot, (a) ^^xm±\z. mr^tDHtmrn tm±m 

^-?z>zmm'&*w*i&-rz>7,Tv-7£. (b) wibt 

BflK*±^^$fejtS £il#?ft!3X -y f/mxf77" 20 
<h. (c) wlo^T 7 X • >B<£>HiffElifctj 
^■t±fcgS»±(C. &«£Jf£^J5rt5XT--y :/<>:. 
(d) filfEy^^XTX • vU =1 >JI£#*Siffr>U 3 

>m\z^m.^^^Tz>fy\z. fc±&im\z£?Tftffi2nfz 

gS@A-5SftTTz:-;H--£>, (1) C:fBic©?jft. 30 

(3) MIB/t^X^ro^jg^^T^-U yy^'fro^v- 

y m 5 ^m^mm^mr zmifakmrntz*. o t 

#ti. (1) lcfB*S<E>ym 

(4) WfB/^^X«CD.%ii^^T--U >^'SrfT^XT- 
7 7"*!. M&mm/*)l<X<D5^)U7.mffl<P\Z. 5 0 Mm 

(3) tciBmo^s. 

(5) mzmiRmzJiy7->tf?Z>7,9-'y7"&. SfFlB^ 
S^^^^fiK-r^X^^ycDSfltt, *Pt~,k57x-U > 40 

?X5^-y:/££ ^IC-g-tr, (1) fcSB*t©;fri£. 

(6) HfIie^^«Jicx-y^>y-r^>X^-y7 p ^. mII2S 

±.m><Dmmm<D-mtt±.\z-?7,t> £^/&-t5x^-y y 

^x-y^y-T^X^-y ittfBvXy'£|&3rf -5X 

=Tv7iz. (1) KfBifcOTjft,, 

(7) ftftiBilW&5(3X-y^>^*-r-5X^-y fjfBrk 

IiIilsEt5Xf7 7'©ii:, mibt^-U^tx • 
->U 3>Jl»HflfB^tii^-tifcg|5»±lr > iSi&KK:^*^ 
£ K-7 p Lfc->'J 3 ^S^T-SX-T-'y ^IC"^ 50 
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£?. (1) l3fB*c©?j£. 

(8) tfllB^^lr^^* K-7'LtyU3>l^f 
^nxr7 -ycomz. m\z^.^7=.-^y^*'ur>x 

y-y-7°*^i\Z^ti. (7) (CiBKO^ffi. 

(9) MfBA^XtttfXft^&^Tx-U >^Stf 5Xf 
•yXlgt::. SfJfB^PI^g±*;cJ;^HfIIBS±g|50i|giitJl± 
fC*gi!tB£^fi£-r-?>X^-y :?*£:. MIB*§jt^±lcy-h 
JI £ I* fiTf 5X5^:7 £££t::^tJ\ (1) C8E« 

(10) ltfIfB3ll^£^)&^5X^-y:?*©li(It::. SflfB 
^5Xl±(:y-KlSMt5 t (1) IcfBt&cDyj 

(11) mfd.&m&fgtf-ytrfr. 79 >, >\vV?K 
(Dto-ftxfrfr £l&5. (1) (ClB«cD^ffi. 

(12) 7^77X • ->U3>Jl£#iig|l>'ij3>Jf 

>m±.iz&mm$:Mi&?z>7>7-y7't. ®iwd&wi 
mm £ *r i> . 5 ^PaW^isa ic <tot»sis nfc^/i 

Jl'XSffiJbT, mlaB^HS^^D^taiBT^^^TX • 
->U n >JI£7x— ij >y-T5X-?-y X't. ^-atfyj 

(1 3) MfO«M^tt5^7Xi±l:l^Sn 

T, MIS 7 ^1/ 7 7 X • v-U^>g±IC^MS*^^f 

57x7^, MfBm^co^^®^*sA«.faig*^-r 
a<br 5 7c * tc \z m to b# r B Te & •& »^/\- x * &m 

IT. fflfB^SB^cfc^flfBT^^^TX • ->U=3>J! 
€7x-iJ >^1"?.Xf y X°i. ^^tfyjffio 

(1 4) SEM^^^^^^fiK-r-S^teTfe^T. 

(a) *'7Xg±t*6iii:(l. 7tJl/777« ■ ->'J ^ > 

a. ^mmiz^m^o* \ t -y"Ltz'> , j ^>m, &&&& 
sn^a^L-T^eE-rsx'x-y -/t. (b) sfney^ 

j|/77X-yU^>i, itHfB&igSl::^^* K-7L 

7c->U3>ji. ^^^tfifa^sB^/t^-xt-rsx^ 

VT'iz. (c) HfHB/^->-ft$nfc^^lC^ii36%i 

oT^-si^nfcv-x. Ki/-f>. y-xs*. Si&tf 

FW>^Mn7f77'<!:. (d) 

trckoT^ii$*ifcia^n;ux^^tf/t;i/7tt©©.if^ 

^iSSH^U n »l(3^K$ti-5X5 : --y/i:. ^^OTj 
ft. 

(15) iifJtB/^Xt<:roii5I&?&7x-U >^$fT^X 
^•yy^tc, stlSBT^^X zX • -> 'J n >C5^tti 
g&»±. SfifEV-X^^i, fe e fcrj?MIBHK>«.«± 
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d4) \zt£m<o^m. 

(16) mzmmi'TMi&'rzTsT-yzfnmz. hmz# 
d4) (ctemo^^o 

(17) AHE^- rS^TS*?*:/*** Mf5#^X 
T^^fr, (16) fcfE*©#Hs. 

a $ ^ - > £ *-r at * z> o 

[0 2] *589iK:«£o&. »Mfc»T*»*©*IK©^ 
[03] *«EK:ti£ofc* ;^W«Oliaa:l»7=-U 

[04] *5BWfcaofc, 

[0 5] *«^tctieo&, /w*4K©ft»&*&:r— — »J 

[0 6] /W*tf©3Bi3*&tt7— -U 

[0 7] **w*cfi£ofc, ^;u^ttoftaa»*7--u 

[0 8] u 
[09] ***t-fiEofc, /i;uxttoiBiaa:i»7=- , J 

>tf • yntX^^fglT^^o 

[010] *^BJ{rS£ofc, /VlXW<D&mt£l&7~— 
ij >// . 7 P n-tiX^^:-r0T$) ; 5o 

[0 11] *$£WlZ$£-yfz. /Vl7>Vi<D&3&tjim7—— 

[012] **w»caoT»**nfc**»->U3>« 

[013] *«9Bi:ftot»J« Sft&^ftlv'J 3 >I 
[0 14] ^SS^^SE^TJgfiESnfc^JBS^U^V* 
[0 1 5] *58W*cao&H3*»6H 1 l^^n^x 

[016] *«^(zse^T«flcsnfc# hA • y- 

[0 17] *«^(ca£r?T®fi!&Snfc h y ^ • V— VW* 

[0 18] *3893<ofc'5 io©*Bflli:aoft, A°;i/X 
«^)^^^^7^-U >^ . :/nirX£^T0T£>£o 
[019] *««©t>5ioo*IS«l:{£o&, A°;i/X 
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[02 0] *^BJOt)3 1 ZXD^M&Uzfc^tz, K)V7. 
[02 1] *5E9i<&&5 l^cDHJEWcft^fc, /W* 
[0 2 2] Bl 8*^6B2 10*J8WO*«W:ffi«pT 

[02 3] 0 1 8*>SB2 1 «)**WO*IS«CaoT 
10 7>yX^^fflt*^. 
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